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The mechanism of retrograde aortic blood flow is a complex and underreported clinical
phenomenon. Complex plaques of the aortic arch are considered high-risk sources of ce-
rebral emboli.1 Aortic plaques situated in the descending thoracic aorta are however often
overlooked and in fact can be more frequent potential sources of cerebral embolism
through the mechanism of retrograde aortic blood flow. We present the case of an elderly
Caucasian female who experienced recurrent posterior circulation embolic strokes where
the only possible underlying etiology was found to be an atheroma in the descending
thoracic aorta, possibly showering retrograde emboli.
Copyright ª 2013, Cardiological Society of India. All rights reserved.1. Case presentation TIA. Initial vital signs were stable. Her systemic examinationA 69 years old female presented with complaints of sudden
onset diplopia, difficulty of eye movements and right hemi-
paresis. She was discharged from the hospital a day prior to
her current admission with the diagnosis of a vertebrobasilar
transient ischemic attack (TIA). She also had multiple other
hospital admissions for stroke in the past: bilateral basal
ganglia infarction a week prior, left internal capsular infarc-
tion six months prior and a few bilateral lacunar infarctions
diagnosed about a year prior to the current admission. Other
history included hypertension, hyperlipidemia, moderate
aortic stenosis and atypical chest pain episodes. She was a
former smoker with smoking history of 20 pack years. Her
home medications included aspirin, metoprolol, hydro-
chlorthiazide, simvastatin and amlodipine. She was also on
clopidogrel since the time of her last hospital admission fort, Apt 813, Worcester, MA
hhabra).
2013, Cardiological Societwas remarkable for a grade 2/6 systolic ejectionmurmur at the
aortic area consistent with her history of aortic stenosis, left
internuclear ophthalmoplegia, right sidedweakness (Power of
3/5 on right lower extremity and 4/5 on right upper extremity),
and impaired right sided sensations with exaggerated right
biceps reflex (3þ). Gait was unsteady.
Routine laboratory studies including hemogram and basic
metabolic panel were unremarkable. ESR, CRP, Homocyste-
ine levels and Fasting lipid profile were normal. Antinuclear
antibody and Rapid plasma reagin were negative. An
outpatient hypercoagulability work-up done five months
prior was unremarkable. Admission electrocardiogram
showed a normal sinus rhythm with no acute abnormalities.
A Computerized Tomographic (CT) scan of the brain showed
a small acute to subacute left thalamocapsular infarction
and chronic bilateral lacunar infarcts with no evidence of01604, USA. Tel.: þ1 508 667 5052.
y of India. All rights reserved.
Fig.1 e Magnetic Resonance Imaging (MRI) of the brain showing multiple chronic bilateral lacunar infarcts.
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showed multiple chronic bilateral lacunar infarcts [Fig. 1]
and a fresh infarct in the pontine region as represented by a
small hyperintensity on the Diffusion Weighted Imaging
(DWI) with corresponding hypointensity on the Apparent
Diffusion Coefficient (ADC) mapping [Fig. 2]. Bilateral Cere-
brovascular duplex scan showed non-stenotic common ca-
rotid, internal carotid, external carotid and vertebral arteries.
Magnetic Resonance Angiography (MRA) of the head and
neck also showed no evidence of significant carotid or
vertebral artery stenosis [Fig. 3]. Transthoracic 2D-echocar-
diography with bubble study showed normal biventricular
function (left ventricular ejection fraction of 60e65%) andFig. 2 e Magnetic Resonance Imaging (MRI) of the brain showin
small hyperintensity on the Diffusion Weighted Imaging (DWI)
Diffusion Coefficient (ADC) mapping.largely normal valvular function except evidence of moder-
ate aortic stenosis. Due to a clinical suspicion for the pres-
ence of a mobile thrombus/atheromatous plaque in the
aortic arch given the patient’s history of recurrent posterior
circulation embolic strokes, a CT angiography of the chest
(with a 3-Dimensional angiographic reformation) was per-
formed. CT angiography showed a normal ascending aorta
and aortic arch but revealed a large complex ulcerated
atheromatous plaque in the proximal descending thoracic
aorta (DAo), multiple other small calcified and noncalcified
plaques/thrombi throughout the DAo and also a 4 cm
partially calcified aneurysm with a superimposed thrombus
in the DAo [Fig. 4]. Transesophageal echocardiogram (TEE)g a fresh infarct in the pontine region as represented by a
with corresponding hypointensity on the Apparent
Fig. 3 e Magnetic Resonance Angiography (MRA) of neck
showing no evidence of any significant carotid or vertebral
artery stenosis.
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proximal descending thoracic aorta, previously seen on the
CT angiography [Fig. 5]. Telemetry monitoring during the
hospitalization course was negative for any evidence ofFig. 4 e A. Computerized Tomographic (CT) angiography of the
plaque in the proximal descending thoracic aorta. B. Saggital vi
plaques in the proximal descending thoracic aorta (DAo), multi
throughout the DAo (marked by blue arrows) and also a 4 cm par
the DAo (marked by red arrow). C. A transverse view of 4 cm par
the DAo.arrhythmias. The patient was discharged home on warfarin
and aspirin and there has been no further recurrence of
stroke on a two-year follow-up.2. Discussion
The acute nature of the patient’s presentation, history of
multiple strokeswithin a short interval involving the posterior
circulation/vertebrobasilar arch, as well as evidence of stroke
evolution on CT and MRI suggested an embolic source of her
disease. A complete routine diagnostic work-up didn’t reveal
any etiology of her recurrent strokes. The only underlying
etiology revealed on the aortic angiography and TEE was an
atheroma in the DAo which possibly showered recurrent
retrograde emboli. Our patient mostly experienced right sided
posterior cerebral circulation stroke or TIA symptoms even on
previous occasions suggesting the involvement of her left
vertebral artery which in turn is the branch of the left sub-
clavian artery, which is closest to the proximal descending
thoracic aorta, thus further substantiating our clinical suspi-
cion for retrograde embolism in her case. There is growing
evidence that diastolic retrograde flow in the DAo may be a
frequent phenomenon in the presence of atherosclerosis and
thus an overlooked mechanism of retrograde embolization in
stroke patients.2 Tenenbaum et al studied thrombus mobility
and Doppler flow curves in the thoracic aorta using TEE and
reported the presence of retrograde and rotational blood flow
in the thoracic aorta in all patients with systemic emboli andchest showing a large complex ulcerated atheromatous
ew shows two large complex ulcerated atheromatous
ple other small calcified and noncalcified plaques/thrombi
tially calcified aneurysmwith a superimposed thrombus in
tially calcified aneurysmwith a superimposed thrombus in
Fig. 5 e Transesophageal Echocardiogram (TEE) showing a biplane view of the mobile complex atheromatous plaque in the
proximal descending thoracic aorta (previously seen on the CT angiography).
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grade cerebral embolism from the distal aortic plaques.3 3D/
4D MRI velocity mapping are novel radiologic techniques
which have been used to demonstrate the causation of stroke
through the mechanism of the retrograde embolism espe-
cially when the source of thromboemboli remains
obscure.2,4e6 Study by Harloff et al using 3-dimensional (3D)
MRI and 4-dimensional (4D) MRI data via image fusion
demonstrated that retrograde flow from the complex DAo
plaques reached the left subclavian artery (LSA) in 67%,
common carotid artery in 24.7% and brachiocephalic trunk in
14.4% cases. The study also reported that retrograde embolism
constituted the only probable etiology of retinal or cerebral
infarction in 24% of the patients with cryptogenic stroke eti-
ology.2 Since the retrograde flow from the DAo most
commonly reaches the LSA, therefore retrograde embolism
most commonly affects posterior cerebral circulation as
compared to the right and left hemispheres in patients with
cryptogenic stroke2 and is thus probably the most logical
explanation for recurrent posterior circulation strokes in our
patient. The best medical treatment of aortic plaques has not
yet been determined.1,2,7 This is the aim of the ongoing first
prospective, randomized, controlled Aortic Arch-Related Ce-
rebral Hazard trial comparing aspirin plus clopidogrel with
warfarin in aortic high-risk plaques. However, this trial does
not consider plaques in the DAo as a source of stroke. This fact
may significantly limit the results with respect to the true
embolic relevance and best medical treatment of complex
aortic atheroma. Current data suggests the use of preventive
strategies including Aspirin, smoking cessation, statins and
control of blood pressure and glucose.7 Dressler et al had
demonstrated impressive benefits fromwarfarin treatment in
patients with aortic plaques and stroke.8 The possible role of
aortic filters and other complex vasculo-surgical interventions
as a future preventive strategy yet remains to be investigated.
We emphasize that physicians should keep a high clinical
suspicion for retrograde embolism especially while evaluatingstrokes which appear to be “Cryptogenic”. Further research is
needed to reach a standard clinical consensus in preventing
clinical implications of retrograde embolism.Conflicts of interest
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